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Background: Former combatants have frequently reported that aggressive behaviour can be appetitive and
appealing. This appetitive aggression (AA) may be adaptive for survival in a violent environment, as it is associated
with a reduced risk of combat-related psychological traumatization. At the same time, AA might impair motivation
for re-integration to civil life after ending active duty. Whereas in Colombia those combatants who volunteered for
demobilization were mostly tired of fighting, those who demobilized collectively did so mainly by force of the
government. We predicted those who were demobilized collectively would still be attracted to violence, and
benefit from the resilience against trauma-related mental suffering, moderated by appetitive aggression, as they
would have continued fighting had they not been forced to stop.
Method: A sample of 252 former Colombian former combatants from paramilitary and guerrilla forces was
investigated. Appetitive aggression was assessed using the Appetitive Aggression Scale (AAS) and post-traumatic
stress disorder (PTSD) symptoms with the PTSD Symptom Scale-Interview (PSS-I). We distinguished between
individual and group demobilization and assessed reasons for disarmament.
Results: Most of the guerrilla troops who demobilized individually and were tired of fighting reported both an
attraction to violence as well as increased trauma symptoms, owing to their former engagement in violent
behaviour. In contrast, among those who were demobilized collectively, appetitive aggression was associated with
a reduced risk of PTSD. However, this effect was not present in those combatants in the upper quartile of PTSD
symptom severity.
Conclusion: The influence of combat experience on traumatization, as well as the motivation for demobilization,
differs remarkably between those combatants who demobilized individually and those who were members of a
group that was forced to demobilize. This has important implications for the implementation of re-integration
programmes and therapeutic interventions.
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Aggressive behaviour is a complex phenomenon, and
many theories have been put forth attempting to describe
its nature and explain its origins. The most common and
well-established approach is to define aggressive behav-
iour based upon its underlying motivation, distinguishing
between reactive aggression and instrumental aggression.
While reactive aggression has been defined as any auto-
matic and emotional aggressive behaviour that occurs as
a response to a perceived threat or provocation [1,2], in-
strumental aggression relates to aggressive behaviour with
the purpose of achieving certain goals or gaining social
status [3,4]. Although this distinction has been repeatedly
criticized [5], meta-analyses have confirmed that human
aggressive behaviour has two different facets [6], and that
a distinction must be made. Undoubtedly, there is a react-
ive form with the purpose of repelling a particular threat.
This is associated with a high state of arousal and a nega-
tive emotional state. It is the struggle to reduce this nega-
tive arousal that motivates and drives this aggression.
This form of aggression has been examined extensively in
numerous laboratory and field studies. In contrast to this,
another form of aggression, termed ‘appetitive aggression’,
has been put forth in recent years, based on anthropo-
logical observations of cruel human behaviour [7,8]. This
is not driven by self-defence or secondary rewards, such
as resources or status, but is motivated by the primary
intrinsic enjoyment of the aggressive act itself. Appetitive
aggression increases positive arousal and seems rewarded
by the exposure to cues of violence, like the suffering of
the victim or the preparation for hunting down humans
[9]. Our research group has examined appetitive aggres-
sion in many different studies from a variety of different
populations, including the Democratic Republic of Congo
(DRC), Rwanda, Uganda, and also with German World
War II veterans, encompassing more than 2000 partici-
pants. We found that appetitive aggression, conceived as
the perpetration of violence and/or the infliction of harm
to a victim for the purpose of experiencing violence-
related heroism and enjoyment, is indeed very common
amongst former combatants. In these studies, we admin-
istered the Appetitive Aggression Scale (AAS, [9]), which
focuses particularly upon a sense of positive arousal
(e.g. ‘Is it exciting for you if you make an opponent
really suffer?’, ‘Is defeating the opponent more fun for
you, when you see them bleed?’, ‘Once you were used
to being cruel, did you want to be crueller and cruel-
ler?’). Appetitive Aggression was so high in some of
the participants that they even reported a craving to
behave cruelly during their time in combat. Thus, be-
sides the secondary rewards that can be gained as a
consequence of aggressive behaviour in general, the
perpetration of violence itself can be self-rewarding
and facilitate the outbreak of cruelty.Moreover, besides the aforementioned appetitive reward,
the disposition to aggressive behaviour has an additional
beneficial characteristic in regard to mental health and is
related to the processing of cruelty: An actual or threatened
death, serious injury, or threat to the physical integrity of
self or others is potentially traumatic. The killing of a victim
might therefore fulfil the diagnostic criteria for a traumatic
event according to DSM IV. As shown by a number of
studies with victims of violence, the greater the expos-
ure to traumatic event types, the greater the risk for the
development of trauma-spectrum disorders, including
posttraumatic stress disorder (PTSD; [10]). This is not a
simple dose–response effect, as the variety of traumatic
stressors also counts, and thus the effect has been
termed the ‘building-block-effect’. While it leads to
widespread mental suffering amongst victims, this does
not appear to be the case for perpetrators [7]. Conse-
quently, there has to be a protective mechanism that
prevents the perpetrator from becoming mentally ill and
dysfunctional in response to their violent behaviour.
Our previous investigations suggest that it is appetitive
aggression that reduces vulnerability for traumatic stress
[11,12]. Perpetrators seem to be able to tolerate a greater
exposure to violence and traumatic stressors, and will
only suffer from PTSD after having been exposed to an
extremely high amount of trauma [13].
After one of the longest internal armed conflicts in the
world, among guerrilla groups, paramilitary organizations
and the Colombian army, Colombia is trying, through
systematic demobilization of the illegal groups, to build
peace. The two largest guerrilla groups in Latin-America,
Fuerzas Armadas Revolucionarias de Colombia (FARC)
and Ejercito de Liberacion Nacional (ELN), as well as the
paramilitaries and anti-guerrilla group (AUC) have been
involved in serious atrocities like killings, massacres,
kidnappings or the use of landmines and booby traps.
Amnesty International estimates that, in the past 20
years, more than 70,000 people have been killed, while
thousands have been kidnapped, tortured or forcibly
abducted to serve in one of the armed forces [14]. In
2002, the government started negotiations with the
paramilitary forces and guerilla groups, to promote the
individual demobilization of combatants from all groups,
and the collective demobilization for the paramilitary
forces Laplante & Theidon, (2006, [15]) focusing on indi-
vidual demobilization. One idea of these Disarmament,
Demobilization and Reintegration (DDR) programmes is
that the government has to create an attractive environ-
ment for former combatants, by fostering physical security
and economic support to prevent future engagement in
violent behaviour [16,17]. As aggressive acts performed in
mass violence are mostly found to be reward-driven [18],
material rewards should reduce instrumentally used
aggression. However, Theidon [14], who interviewed more
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irrespective of the harsh reality, ‘militarized masculinity’ is
one of the desirable rewards associated with a warrior’s
life. Consequently, non-material rewards associated with
combat, cannot be outweighed by money and might still
arouse aggressive behaviour after demobilization. One
further challenging issue is that there are two forms of
demobilization in the Colombian demobilization process:
On an individual level (mainly guerrilla fighters), as well
as collective demobilization (mainly paramilitary forces).
Correspondingly, there are former combatants who
demobilized voluntarily because they were tired of fight-
ing [19], while others just demobilized because of an
agreement between the government and the forces’
leaders, without necessarily wanting to give up fighting.
Combatants from both groups – paramilitary and
guerrilla forces – tried to leave the force when they
were tired of fighting, often because their lives were
under threat. However, collective demobilization was
primarily a consequence of negotiations between the
government and the paramilitary.
With this study, we wanted to investigate whether
appetitive aggression is still present among Colombian
ex-combatants. We hypothesized that appetitive aggression
would be prominent in those who were demobilized by
force, as the attraction to violence would have contributed
to their participation in armed groups. Moreover, because
these combatants were not driven by intrinsic motivation
to lay down their weapons, we tested the hypothesis that
they would still be attracted to violence and benefit from
the protective effects of appetitive aggression on traumatic
stress. In contrast, we hypothesized that this effect would
be weak or absent in those who demobilized individually
and voluntarily. We expected them to no longer experience
a protective effect of appetitive aggression. We assessed
appetitive aggression in two groups of former combatants,
one that was demobilized collectively by force and one
in which the ex-combatants joined the demobilisation
program on their own initiative. To test the first hypothesis,
we compared appetitive aggression between these two
groups. To investigate the relation between appetitive
aggression and trauma load on the severity of PTSD
symptoms, we calculated a moderation analysis.
Methods
Setting
Data were collected in the north-east of Colombia
between June 2009 and May 2010, as part of a larger
study. Participants were recruited from a reception camp
for former combatants who had been demilitarized. The
government, the leading armed forces, and guerilla and
paramilitary forces have been in the process of peace
negotiations for several years. The demilitarization camp
has been designed as a first drop-in centre for formercombatants on their way to re-socialization. Participants
were recruited through the state programme for social
and economic reintegration of illegal armed insurgent
groups (High Council for Reintegration; ‘ACR’ in Spanish).
The ACR was created in 2006, by the Colombian
Government, under the direction of the Ministry of Justice.
The ACR prepares the demobilized for reintegration into
society through psychosocial, academic training and
access to the national health system. ACR provides
monthly financial assistance to active participants in
the demobilization programme.
Participants
The interviews took place in Bucaramanga, the capital
city of the department of Santander, Colombia, which
has the fifth biggest re-integration centre in the whole of
Colombia. We chose all 252 combatants from a popula-
tion of about 600 combatants in the premises of the
ACR, who had to attend psychosocial meetings during
the time of data collection. These meetings are obligatory
to all combatants in the process of demobilization. After
demobilizing, the former combatants are transferred to one
of the re-integration centres and distributed across the
whole country. Santander has no specific re-integration
focus so that all former combatants who demobilize have
about equal probability of being transferred to Santander.
Therefore, there is no selection bias and the participants
are maximally representative for the population of former
Colombian combatants. 83% (n = 209) of the interviewed
demobilized were male, 17% (n = 43) female. The average
age of men was 31.24 (SD = 7.8) and for women 28.65
(SD = 7.8) years. 23% (n = 58) belonged to FARC, 18.3%
(n = 46) to ELN, and 55.2% to the AUC paramilitary groups.
The objectives of the investigation, strict confidentiality,
as well as the right to refuse to participate at any time in
the interview, without any consequences, were explained
in detail to the participants. All participants gave written
informed consent, indicating their informed willingness
to participate. All completed the interview. The Ethical
Review Board of the University of Konstanz, and the ACR
authorities, approved the study protocol. The interviews
were carried out with support of the ACR, whereby strict
confidentiality was ascertained. Participants did not receive
any financial compensation or other direct benefit.
As we were interested in group differences between
participants who had either been demobilized in groups or
on an individual basis, we grouped all participants by their
means of demobilization into collective demobilization or
individual demobilization. A Chi-Square test for a fourfold
table, with the two factors demobilization (collective
demobilization vs. individual demobilization) and armed
group (paramilitary vs. guerrilla) was calculated. Most of
the participants from the paramilitary forces had been
demobilized in groups (collective demobilization: n = 90),
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cord (individual demobilization: n = 49). The opposite was
true for the guerrilla forces: Only 11 of them reported that
they had been demobilized collectively. The majority (n =
93) demobilized individually. This difference in
demobilization between groups was statistically signifi-
cant (X21 = 71.88, p < .001) indicating that this factor is a
crucial difference between the two groups.
Local team
A team of Columbian clinical psychologists carried out
the interviews. The team leader had been trained at the
University of Konstanz’s Centre For Psychotraumatology,
and another six experienced clinical psychologists received
two weeks’ training in the concepts of PTSD, aggression,
the principles of quantitative data collection in semi-
structured clinical interviews, as well as interviewing
techniques. All research experts and interviewers were
supervised at least once a week throughout the study.
The supervision included help with distressing emotional
experiences during the data collection, as well as the
discussion of the quality of their work, to guarantee
maximum validity and interrater-reliability.
Instruments
Severity of trauma exposure
We administered a checklist of 35 different traumatic
event types for the assessment of the severity of trauma
exposure. This checklist [20] has already been adminis-
tered in several other samples of combatants (e.g. [12]).
It included five items for domestic violence. Events that
either could have been self-experienced or witnessed,
were scored as present or not present in the participants’
lives, and summed up to a traumatic event types score.
Participants reported that they had experienced 1 to 22
different traumatic event types. The average number of
reported traumatic event types was nearly identical for
the participants in the collective demobilization (M = 9.9,
SD = 4.7) and for those in the individual demobilization
group (M = 9.9, SD = 4.4; independent sample t-test:
t250 = .08, p = .94, d = .00).
PTSD symptom severity
We assessed the DSM-IV diagnosis and PTSD symptom
severity with the PSS-I (PTSD Symptom Scale Interview;
[21]). The PSS-I is a semi-structured interview designed
to assess current symptoms of PTSD. It consists of 17
questions that correspond to the DSM IV diagnostic
criteria, including intrusions, avoidance and hyperarousal,
and refers to a two-week period. The valid assessment of
PTSD symptoms in non-Western populations, using
structured interviews, has been demonstrated in several
publications, and has demonstrated satisfying psychometric
properties [10,22,23]. The PSS-I score, as a measure ofPTSD symptom severity, was calculated as the sum
over the item-scores on the scale, and thus had a
range from 0 to 51 points. There was no significant
difference in the mean scores between the two groups
(group-demobilization: M = 15.3, SD = 9.7; individual
demobilization: M = 15.7, SD = 9.7; independent sample
t-test: t250 = .08, p = .94, d = .04).
Attraction to violence
For the assessment of a person’s propensity to violence,
we administered the Appetitive Aggression Scale (AAS;
[9]). The AAS assesses enjoyment related to violence-
cues in combatants. It consists of 15 statements that
have to be rated as either true or not true, on a 4-point
Likert-scale ranging from 0 (‘I totally disagree’) to 4
(‘I totally agree). The scale has been administered to
over 1600 participants in different war-affected populations
and has proven its good psychometric properties [9]. We
used the AAS score, which ranged from 0 to 59 points, to
measure attraction to violence. The score lay in the
range of other combatant populations from Uganda or
The Democratic Republic of Congo [9].
Reason for demobilization
We hypothesized that the influence of appetitive aggression
on trauma symptoms might be different between partic-
ipants from individual and collective demobilization. To
assess the reason for demobilization, participants were
asked to choose one of four different categories, based
on the literature on demobilization in Colombia, that
best characterized their motivation for demobilization.
The two most prevalent reasons from the literature
were tired of fighting (owing to mental health problems
or bad living conditions) and political force (i.e. an order
from the commander). However, we also asked about
family problems that forced the combatant to leave the
forces as well, such as life threat, i.e. when the combatants
feared for their lives if they stayed with the forces.
Procedure
All interviews were conducted in Spanish. For this purpose
we used back-and-forth translations from English to
Spanish, including blind back-translations and subsequent
corrections by different expert groups. For all items of the
survey, the interviewers made further inquiries, or gave
examples of symptoms, and probed the answers to ensure
a correct understanding of the concepts and maximize data
validity, especially with respect to the clinical significance
of PTSD symptoms.
Data analysis
In line with our research question, we hypothesized that the
relation between the traumatic event load and the PTSD
symptom severity (building-block effect) is moderated by
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regressed the PTSD symptom severity on the severity of
trauma exposure, the attraction to violence, a dichotomous
dummy variable for the manner of demobilization (‘0’ =
individual demobilization; ‘1’ = collective demobilization),
as well as on all possible one- and two-way interactions
and squared terms. All variables were mean-centered be-
fore interaction-terms were calculated to mitigate multi-
collinearity. The Akaike Information Criterion (AIC; [24])
was used as a measure for model fit. For a clearer represen-
tation of moderation and mediation effects within the two
groups, we performed further separate post-hoc analyses.
Statistical modelling was conducted using linear regression
analyses with SPSS 19 for Mac.
Results
Difference in appetitive aggression between groups
To test for differences in the attraction to violence
between participants that were demobilized individually
and those were demobilized collectively, we calculated an
independent-sample t-test for group differences. As in the
two other measures, the trauma symptom severity and the
severity of trauma exposure, the score did not differ
significantly between groups (collective demobilization:
M = 15.1, SD = 12.8, individual demobilization: M = 14.7,
SD = 11.3; independent sample t-test: t250 = .24, p = .81,
d = .09). Thus, against our prediction, participants
from both groups seem to have a comparable level of
appetitive aggression.
The protective effect of appetitive aggression and its
relation to the manner of demobilization and PTSD
symptom severity
In the first linear regression analyses of PTSD symptom
severity on the attraction to violence, the severity of
trauma exposure, the group dummy variable and all
possible interactions, the final model selection, accordingTable 1 Linear regression analysis predicting trauma
severity from the severity of trauma exposure, appetitive
aggression, the participant’s group and all possible two-
way interactions (n = 184)
PDS score
β p
Severity of trauma exposure .49 .049
Appetitive aggression .10 < .001
Group (way of demobilization) 1.43 n.s.
Interaction: severity of trauma exposure *
attraction to violence
- .01 n.s. (.09)
Interaction: attraction to violence * group - .15 .031
Interaction: severity of trauma exposure * group .25 n.s.
Note. Uncorrected standardized regression coefficients are displayed. The
group dummy variable reflects the type of demobilization (‘0’ = individual
demobilization; ‘1’ = collective demobilization).to AIC, revealed that the best fitting model only included
the two variables, attraction to violence and exposure to
traumatic stressors. As both had significant positive beta
values (attraction to violence: β = .25, p < .001; severity of
trauma exposure: β = .35, p < .001; F2, 245 = 45.67, p < .001,
R2adj = .27, f
2 = .37, (1-β) = 1.00), there seemed to be no
protective effect of an appetitive perception of aggression
in this sample, compared to other combatant populations.
However, as we discovered in our previous studies,
appetitive aggression only provides resilience against
traumatic stress as long as the PTSD symptom severity has
not exceeded a certain threshold, we performed the same
analyses after excluding those 65 participants in the upper
quartile of PTSD symptom severity (PSS-I score > 21). The
selected regression model (F6,181 = 6.14, p < .001, R
2
adj = .17,
f 2 = .21, (1-β) = 1.00) included all three predictor variables
as well as the three one-way interactions (Table 1). The
two-way interaction did not reach statistical significance.
As indicated by the negative interaction between the
attraction to violence and the group dummy variable,
there is a protective effect of appetitive aggression on
the PTSD symptom severity in participants who were
demobilized in groups, compared to those who demobilized
themselves on an individual level. Moreover, even if it is
not statistically significant on a 5% level, there is a trend for
the negative interaction between the severity of trauma ex-
posure and the attraction to violence. However, considering
that the beta-value of -.01 for the latter interaction is small,
these two interaction terms suggest that the protective
effect found in other ex-combatant groups is masked in the
present data set by those who had demobilized individually.
The non-significant interaction between the severity of
trauma exposure and the group dummy indicates that
the building-block effect may not differ between groups.
Besides the interactions, there was a major effect for
severity of trauma exposure displaying the building-block
effect, and a main effect for attraction to violence. We
investigated the latter in more detail:
The protective effect of appetitive aggression in the
group-demobilization group
To investigate the inverse relation between attraction
to violence and PTSD symptom severity further, we
performed separate regression analyses for both groups.
Taking into account the previously reported building-block
effect (Neuner et al., 2004), which implies trauma-related
symptoms in all survivors when exposure to traumatic
stress is massive, participants from the upper quartile of
PTSD symptom severity were excluded from the analyses.
In the collective demobilization group, we regressed the
PTSD symptom severity on the attraction to violence and
the traumatic event types score, as well as on the inter-
action between both predictor variables. The regression
model (F3,71 = 4.99, p = .003, f
2 = .20, (1-β) = .90) revealed
Figure 1 Moderation analyses for the relation among the
traumatic event types score, the attraction to violence and the
PSD symptom severity in participants that demobilized in
groups (n = 74).
Weierstall et al. Conflict and Health 2013, 7:9 Page 6 of 10
http://www.conflictandhealth.com/content/7/1/9that the building-block effect, which is indicated by the
increasing likelihood of PTSD with increasing exposure to
traumatic event types, is moderated by the attraction to
violence (see Figure 1), whereas there is no direct effect of
attraction to violence on PTSD symptoms (β= .17, p = .152).
There was no problem with collinearity in the pro-
posed model (maximum Variance Infamation Factor
(VIF) = 1.18). The residuals did not differ significantly
from normal distribution (Kolmogorov–Smirnov Z = .48,
p = .973). Moreover, there was no severe influence of
outliers in the proposed models (maximum Cook’s d of
.371). However, if the 30 participants that fall into the
upper quartile of the PTSD symptom severity were
added to the calculation, the protective Effect vanished
(Interaction severity of trauma exposure * attraction to
violence: β = .02, p = .957). The only significant predictor
was the severity of trauma exposure (β = .48, p = .044),
while the attraction to violence still had no significant
impact on PTSD symptom severity (β = .15, p = .489;
F3,101 = 16.88, p < .001, f
2 = .50, (1-β) = 1.00).
The relation between traumatic stress and attraction to
violence in the individual demobilization group
To investigate the relationship between exposure to
traumatic stressors and attraction to violence, in the
group of participants that demobilized themselves
individually, we performed the same analyses as for the
group demobilization sample. As the interaction termFigure 2 Mediation analyses for the relation among the
traumatic event types score, the attraction to violence and the
PSD symptom severity in participants that demobilized
individually (n = 106).between attraction to violence and traumatic event
types score did not reach statistical significance (β = −.05,
p = .811), it was excluded from the regression model in a
first step. Surprisingly, the regression model (F2,104 = 10.90,
p < .001, f2 = .21, (1-β) = .90) revealed that the traumatic
event types score was not a significant predictor of
PTSD symptom severity (β = .10, p = .240). Instead, the
building-block effect was completely mediated by the
attraction to violence (Figure 2), which was the only
significant predictor. This relation changed when the
35 participants from the upper quartile of PTSD symptom
severity were added to the calculation. In a regression
analysis where we regressed the symptom severity on
the attraction to violence and the severity of trauma
exposure, both predictors turned out to be statistically
significant (attraction to violence: β = .30, p < .001; severity
of trauma exposure: β = .30, p < .001; F2,140 = 22.01, p < .001,
f 2 = .20, (1-β) = .90).
Group differences in the reasons for demobilization
As reported earlier in this manuscript, the two groups,
paramilitary and guerrilla forces, differed significantly in
their way of demobilization. To validate our group
assignment and link the way of demobilization to the
underlying motivation, we compared the distribution in
the answers for the reasons for demobilization between
groups. As can be seen in Table 2, from two-thirds of all
answers, most former combatants that demobilized
themselves individually were tired of fighting. The opposite
was true for participants that experienced collective
demobilization. They most often reported that the only
reason for dispensing with their weapons was an order
from their commanders (94%). The difference in the dis-
tribution of the answers between groups was statistically
significant (χ23 = 196.62, p < .001).
Gender differences
From our 252 participants, at least 17% were female. To
test for gender differences, the factor gender was added
as a 0–1 coded dummy variable to the regression
analysis in the two subgroups, as well as all possible
interaction terms with the significant predictor variables.
However, the factor gender did neither reach statisticalTable 2 Differences in the reasons for demobilization
between groups (n = 245)





Tired of fighting 91 (63%) 6 (94%)
Political force 8 (6%) 100 (6%)
Family problems 30 (21%) 0
Life threat 15 (10%) 0
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did it lead to significant R2-changes. Thus, the female
former combatants in this sample did not differ in both
groups from their male comrades in the relation between
an appetitive processing of aggression and the severity of
PTSD symptoms.
Discussion
The aim of the present study was to investigate differences
in the relation of appetitive aggression and traumatic
stress between former Colombian combatants who either
demobilized collectively or individually. We obtained
four major results: (1) Appetitive Aggression is common
amongst Colombian former combatants, regardless of
whether they demobilized individually or collectively. We
could not detect a significant difference between groups.
(2) Members of both groups reported a similar range of
PTSD symptoms. (3) In line with previous results, the
protective effect of an appetitive perception of violence on
PTSD symptoms could be documented in those who were
demobilized collectively, but seemed to be absent in those
who demobilized individually. (4) We also note that the
resilience wanes when the severity of exposure to traumatic
stress exceeds a certain threshold. In fact, those who
suffered from very serious trauma symptoms reported that
they experienced cruelty to others as self-rewarding.
Addressing appetitive aggression
The wide extent of appetitive aggression across the popula-
tion that we obtained in this study, as well as in earlier
studies, contradicts the hypothesis that human predation is
limited to a pathological subgroup, such as psychopaths
[25]. Indeed, it seems to be a common facet of human
behaviour, which surfaces in the context of war [9]. Cruelty
becomes self-rewarding and further increases a combatant’s
desire to hunt and kill. Some of the respondents have
reported an addiction-like craving to behave cruelly.
Consequently, those who are attracted to aggression, and
who experience fewer trauma symptoms through a better
adaptation to a cruel environment, may have fewer incen-
tives to quit their membership of an armed group. The re-
sults from this study suggest that collective demobilization
by force does not seem to alter this attraction to fighting.
The fact that two-thirds of paramilitaries in this sample
demobilized in groups and still seem to benefit from an
intrinsic motivation to show violent behaviour corresponds
with recent findings that former paramilitaries, in particular,
reform in illegal groups and relapse into crime [26]. These
groups engage in criminal activities and even continue the
tradition of paramilitarism. Only those who were trauma-
tized or suffered from their experiences in combat had the
motivation to seek out a demobilization programme on
their own. For DDR programmes, we therefore suggest that,
besides addressing trauma-related mental illness, it may beuseful to also take into account appetitive aggression, as
both trauma symptoms and a low threshold for aggression
are common amongst former combatants, affecting the po-
tential for re-socialization. In particular, when demobilized
collectively, owing to an agreement between the group
leaders and the government, former combatants might be
screened for high scores on appetitive aggression. A protect-
ive context that offers material rewards can be a potentially
helpful prerequisite (although not yet proven; see [27]).
However, the perpetration of violence with its self-rewarding
properties facilitates a cycle of violence, irrespective of
material rewards [28] and thus requires specific psycho-
therapeutic intervention. We have, therefore, developed an
intervention programme for the treatment of appetitive
aggression [29], which is showing promising initial results.
Appetitive aggression, traumatic stress and its relation to
motivation for demobilization
The relation between the exposure to traumatic stressors
during combat and the development of PTSD symptoms
has also been reported extensively for those populations
who perpetrated violent acts. Many of the research
findings stem from US veterans and demonstrate that
PTSD symptoms increase in proportion to proximity to
the battlefield [30,31]. Contrary to the hypothesis that
every kind of perpetrated violence increases the risk of
traumatization [32], and in line with the vast majority of
research on human intra-species killing, which empha-
sizes the benefits of hunting down the out-group, evolu-
tion may have led to a protective mechanism that
prevents perpetrators from being traumatized by their
committed atrocities [7]. There is evidence that those
perpetrators who were more attracted to violence cues
also experience fewer PTSD symptoms [11]. In line with a
recent study by Hecker and colleagues [13], the protective
effect in this study was only present when the PTSD
symptom severity did not exceed a certain threshold.
Consequently, appetitive aggression buffers the risk of
traumatisation but cannot provide ultimate resilience.
Numerous studies in violence-affected regions have studied
the consequences of cumulative exposure to traumatic
stress, and revealed a strong monotonic relationship
between the number of different traumatic event types ex-
perienced and the risk of the development of post-
traumatic stress disorder [33-35]. Contrary to this traumatic
processing, violence cues can be processed differently and
appetitively during the perpetration of atrocities [36].
However, with ever increasing exposure to traumatic
stress, the protective effect seems to fade. The participants
from the group of collective demobilization, in the upper
quartile of PTSD symptom severity, no longer displayed
an inverse relation between appetitive aggression and
trauma symptoms. But what is the underlying mechan-
ism? Research with victim’s of violence revealed a strong
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event types experienced and the risk of developing post-
traumatic stress disorder (PTSD; [28,33]): Events that are
processed traumatically form a neural network that con-
tains a person’s cognitions and psychophysiological as well
as behavioural information. These elements of an event
are linked to the affective meaning of the traumatic event
but detached from contextual information. Every new
traumatic event type leads to an extension of the fear net-
work [37,38] and increases the risk to be activated and
produce PTSD typical symptoms [20]. In severe acts of
violence, there is an appetitive perception of violence
amongst combatants on the one hand, but every combat
bares the risk of being killed or injured on the other
hand and confronts combatants with witnessing members
of their own group to be killed. Thus, even appetitive
events contain a number of potentially fear-eliciting
stimuli. We propose that the appetitive stimuli form an
associative network as well, referred to as ‘hunting network’
(positive valence), which competes with the fear/trauma
network (negative valence) for the mnemonic representa-
tion of stimuli that could be integrated into both networks
(see [7] for further details). However, it seems that at a
certain level of PTSD symptom severity, the underlying
fear-network outdoes the appetitive hunting network, the
protective effect of appetitive aggression vanishes and cues
that formerly belonged to the appetitive hunting network
now connect with the aversive fear-network: Physiological
responses like heart racing, sensory cues like seeing the
blood of the victim and hearing their distressed vocaliza-
tions, together with the intense emotions and cognitions
related to combat, lose their appetitive connotations.
Instead, they connect with the fear responses, associated
with traumatic events stored in the brain in the associative
fear-network (negative valence). Perpetration of violence
can therefore also lose its protective effect. The protective
effect we obtained in the sample of those who were
demobilized collectively was absent in those who were
demobilized individually and were mostly tired of fighting.
In the latter group, the relationship between appetitive
aggression and trauma symptom severity was even
reversed; i.e. those who reported that they experienced
violence to be appetitive also showed more severe
trauma symptoms. Moreover, most of them reported
being tired of fighting, or wanting to go back to their
families, and might have had an intrinsic motivation to
leave the forces and to avoid the combat-associated
stress. In contrast, many of those who were demobilized
by force still remained in the ‘perpetrator mode’, benefiting
from a self-rewarding appetitive perception of violence
that also prevents trauma-associated fear-responses. We
suggest that the motivation for demobilization and
its associated relations to markers of mental health might
therefore be a strong indicator for appraising thepsychological needs to be addressed in a DDR program.
DDR programmes are designed to facilitate reintegra-
tion strategies for return into civil society, and usually
do so by addressing the combatant’s needs and aspira-
tions, including medical treatment [39,40]. The psy-
chological condition of the beneficiaries may be the
essential predictor of successful long-term reintegration
and might add significantly to the effect of DDR pro-
grams that mainly focus on socioeconomic variables.
The re-engagement of ex-combatants in organized vio-
lence is a common phenomenon in post-conflict regions
that impairs re-integration not only in Colombia but also in
other countries like Afghanistan, Ivory Coast or Liberia
[41-44]. We propose that traumatic stress symptoms
and appetitive aggression should be examined further in
the course of the demobilization process to evaluate appeti-
tive aggression as one significant mediator for future violent
behaviour besides material rewards. This psychological
issue cannot be neglected in re-integration programs, espe-
cially in light of the evidence that even in 2010 a significant
proportion out of those who attended the demobilization
program has turned to crime again [27,45].
One last important finding is that we did not find any
gender differences between female and male former
combatants. This might be surprising, as in civil popula-
tions dramatic gender differences have been reported in
aggression literature [5,46]. However, the selection of
women who join armed groups may be special and there
is no empirical data on gender differences in aggression
in combatant populations available. Our results provide
evidence that a selective proportion has either an intrinsic
or acquired potential for behaving violently.
Limitations
Former Colombian combatants experience continuous
stress, including potential threat to their lives. The gov-
ernment does not grant amnesty for committed violent
crimes [47]. Moreover, some participants in this study
were afraid of persecution by their former comrades, as
those who left the armed groups were threatened with
death. These conditions might have added to the group
differences. One further issue is the problem of non-
random attrition. Even though the levels of appetitive
aggression in this sample are comparable to other popu-
lations of former combatants (see [36]), combatants with
a high propensity towards violence could have already
returned to arms, not engaging in the demobilization
program any more. In their latest fact sheet, published
in 2009, the office of the Presidential High Counselor for
Reintegration revealed the statistic that out of 51.852
persons who expressed their willingness to demobilize
between August 2002 and September 2009, only 60%
participated in the demobilization program. This could
have led to an underestimation of the extent of
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guerrilla forces, as not all cases can be recorded. How-
ever, these cases would have rather increased the effect
size of the protective effect so that even a potential se-
lection bias would not contradict the main findings.
Moreover, as we did not collect longitudinal data, we
cannot exclude the possibility that the groups might
already have been different before the war, especially as
we find differences between guerrilla and paramilitary
groups that stem from different populations within
Colombia. Longitudinal data that focuses on differential
changes between appetitive aggression and PTSD would
help to better understand the dynamic processes that
might underlie the processing of violence and mental
health symptoms.
Conclusion
Aggressive behaviour, especially appetitive aggression, as
well as traumatization, both profoundly affect former
combatants. In combatants that have become tired of
fighting and lost their motivation to engage in future
violent behaviour, any residual attraction to violence
may actually promote PTSD symptoms. In contrast, in
those who were demobilized by force, appetitive aggres-
sion serves as a resilience factor against the development
of PTSD. However, at a certain threshold of exposure to
traumatic stressors, this beneficial effect can no longer
be observed. This relation between the motivation for
violent behaviour and the impact of traumatic stressors
needs be considered in DDR programs.
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